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[»3frE 1 1 

<fc 0 , »S*Offitt • • Vm a x • Km • «$cj£te . & 3c5fett • 

#■* 1 mWL<D 75; IfeEyiJX OTE^OE?!!** 2 !2lRtf> 7 5 / ^E^J fc75>f>^>h 

(b) 7?r/^b»^ BSW*OE5!l»*lfE«OT5yBIKW+«>3 6#B^ 
l/t-Vi 0 4 8#@7^/'?7¥>l:I^m E^J*<PE^#*2Etto7 5 /BfeE?!l 

*<7>3 lfg'J^ViO 5 lfB7x-»7?sVKS4W, Zfctfl 1 2fi , Jy>J: 
19 1 2 7fgn^f '>>Ka***K*ai-&T5 /»5»*«HF5£1rS* 

i •) , 8»*Oitt • *5f#H14 • Vm a x • Km • &£5&te • «K**1-&3c5£tt • £ 

( a ) Bfcaetfr©- 1* u /us k ? * - -est***-*- & wmor <■ ; wsm * > w,n$t<o&w 

1 latO T 5 7 RE^iJX irE^JSEOE^IIS-Jg- 2 fg^O 75/ MMM tT?J Y 

(e) 77^>^^ MS**^ E9lJ^OE5ll#-f-lE«cOT5 y»E?0«t>O3 6-71 
•1 4 8-2 0 4fli:ffiSt-575/^S, EW*^EW*9" 2 IBfl^T 5 /&E?!l 
4><^ 10-32-33-37-40-41-46-48-51-61-72-112-1 
1 8 • 1 2 7 • 146 • 1 50 • 160 • 1 68 • 17 1 • 1 76 • 186 • 2 17 • 2 

i 8fS{:ffiit^75yi^i^t^> 

[ft*® 3] 

&*#5feU #^$tt/cT5 y>BBSSU£<0fttf> 1 f W£l±tt^ MXXteW®rf&Z£ 
J: > • • Vm a x • Km • f&^5c& • a£jRH**-*-*£5fet£ • 

(g) 3fc3ei»<0- h 'J /Hi K7^- HfflM£*^-t-*«*02l#fll3l* > PDB (Protein 
Data Bank) 1 I R EB«0- h V K 9 * - -If t , 7 5 /®K5!|t:io* 

(h) illje$fL^:a:#«at»C|fe^#, PDBff 1 IREE«©-h'J^tK5^-*S 
W^OAi (Chain IKE: A) tC^lt^N^^Sgc^T 2#g<5 r >'x'J y RtFBftl 

(Chain 1KE:B) N^fe^cx-T 1 #g <D^) v ? 2fB^*J^^> S 

U f -?-ttib^{±$itL^;v--7°^i:C*^^^x.'C3#@O^V y^^l:*at*«*« 

75 y^ife^^Jc-t-Ss 

(i) W5£$*t^T^yttsi*©rtoittWJa±t«». mtt»*lT% 

[»3fc:S4] 

x *) > mmm<om®. • *5M*m& • vm a x • Km • a&Scjfete • a&ftfc**i-*ges£i4 • & 
(j) Yj*-*?m&*^irzmn<?>5Lfcm&*, PDBtt 1 ir 
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<£> ****;**^*t=*^ pdb#*i iREmm^hv^nv?*-^ 

fl**+S>A*fciJtt*N;fc*&8 9fi©7^Mf^W5> 1 6 5*H 

£2;~S5?222 ' • v m a x • Km • • mmzn-r^^ ■ & 

? 5 r? 7 ;l/ * K 7 * *" * t . r 5 y mmm kh^v* t z r => 4 > y > h & n 

j. ? 2i*?si 2 1 i » **** 0 ^ 1 *wjBU:»c«ifc. ^xxtiiu^i-^ ^^tc 

w ( iL***?- M; ^ feK9 ^^*^**«**0^<M»a*, PDBffllR 
Ji> f PDBff 1 1 RElBtto- h K9^-. 

OAilc*tt4N**fe 8 9f BOT? / it** W ? V (A8 9 0) 1 

• ON**«,3 7tl«r^|t**7x^T?^ (B3 7F) 4 8»1©T* 
/»T?*4n>f-» (B4 8L) Hffiif^, 7 5 / 4 o^7 5 / 

mZLtii 5 J EKmm ' t ^ T ^ smm&t B 4 8 L 7 - y |»«^ U 

^ y 5Si*SS?f d 3 d 1 3 * 1 ottj t*««*** ^ 

(t) OWfilTO (f ) 0fc*9-c*«»*fl6icrae%»& 
'rain 25 ? K ? ? t J < ^48LC^n7^ »»* fc 

T^miift^iti 2 ^ B 3 7 F T^i»fc B 48L ***** 

J r«S? £ ??22S ? ra 2S* d 3 , a i 6 5 E r $ swmmtBi 7 

F MMtt T * y MMfc e*ftM?ma* d 4 , A8 9QKiat*r^t» 
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Iff « 8 ] 

***©=hy*fc K9^-«ffitt«*i-«KR«nnB«9 [A] fc [B] 

**** #y^5 2 B *° 7 5 y m@e ^ J fc 2 5 ^^"ttWT^yWEW 

[W*^ 9 ] 

[A] O^U^^WTIS [C] ©#y^^K-c*»), [B] 0#U/«^K#T 

•f-lpBmcOT^ /m@e^iJ0 6 -19-38-77-90-10 2 • 1 0 6 - 1 2 6 • 1 3 
0 • 142 • 146 • 187 • 194 • 2 0 3f8?)7 5yi^< & l oor - y 

y2«J«O7W*|»So2 0 - 21- 108-200 - 2 1 2fi©7^Io^4< 
[ffl^ 101 

[A] 0#y^fK#TB [E] «>#y*WFT*lK [B] 0#U^^K*nr 
EE] BW*Oi3Fg»7««O«atl»|O7 0 4#B*& 1 3 1 5»B J: o Tift* 0 

[ F ] BHSOBH W 7 ltIH6 8 0flWomORF# 

Iff 3fg 11] 

J ?S2*^ 1 ,° lem ° CE] ^'^^^^ Hloonv^f 
5S2L->??f?f^ ^§^:7^i»^iw ±(m JfAX 



^^^^h^ i* — ™ « n ■ < ^^-^^ | ^ i^^^^ v * f ^L^^ JL Jt J- ^^ ^^ ^^^^^ I^^L* ^*sE^? 

m&^2&®,<DT$yWimmtT7'(>y>hi-& 

ISe 1 2 J 

IGl^TSSmmXi CXLd SC 2 X 2 X 3 X 4 Xs -C**ti*W***tr#V<* 

1 v* ? 1 ^ (CYSTEINE SULFINIC ACID • 3-SULFIN0ALANINE) S 14* 

; ✓ t , C 2 liyXN^7x>i (CYSTEINE SULFENIC ACID • S-HYDROXY-CYSTEINE 
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) Xi • X 2 • Xs • X 4 • X 5 (ifif^7^i^f 0 ) o 
1 3 ] 

1 4 1 
IW^« 15J 

^ii.£i!:S 1 2 ££i X2 X3 X4 Xs '****'*****^*K* : *t»*Lx» 

Iff 3cg 1 6 1 
Lbw3c!1 1 7 J 

o 

IWm^ 1 9 ] 
2 0] 

[St 2 1 J 

3fc&*** EUR-*- * IS £#tr»* * ScWoiim 

[fflf ^fclil 2 2] 

xtf* j^2 1 BB«op**ft»c j: *)#e>*L*gfc*»**- h y Ht^tmm^xmm 
**** 1 1- & t 5 vik^mwk$thm 0 
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imm&\ mm 

[0 0 0 1] 

1 H jRjxwf] 
[0 0 0 2] 

I U U U o J 

BP-2 7 7 7. ft*ttM»»F E R M ' B P-T 8 5 I iSSSS 

« p d b»?a h ? * 172? *?? 5ff f *** * S '^ T * 5 * ****** 

«a r f 52£ i kS55*! * whet *> m#m ttix^z. m&o 

2 X 2 X 3 X 4 X 5 (Cliy^r^^ xti^r y *xi±* L (±D>fy^ 
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, Ci (iy^7^>X;V7^i (CYSTEINE SULFINIC ACID • 3-SULFINOALANINE) £ S 
lit n U * C2li^W/^7x>» (CYSTEINE SULFENIC ACID • S-HYDROXY-CYST 



[0 0 0 4] 

[0 0 0 5] 

[^W^lK 1 ] £ 1 9 2 7 1 6 2 
[#M s X«t2] *SMfr#3 1 6 2 0 9 
[#^M3] #H=£3 3 8 0 1 3 3^£- 
[#H\S:itt4 ] #^3 4 0 8 7 3 7#2K„ 

1 ] Kobayashi M, Nishiyama M, Nagasawa T, Horinouchi S, Beppu T, 
Yamada H. Cloning, nucleotide sequence and expression in Escherichia coli o 
f two cobalt-containing nitrile hydratase genes from Rhodococcus rhodochrous 
Jl. Biochim Biophys Acta. 1991 Dec 2;1129(1) :23-33. 

l&mtXffii2 \ Huang W, Jia J, Cummings J, Nelson M, Schneider G, Lindqvist 
Y. Crystal structure of nitrile hydratase reveals a novel iron centre in a 
novel^fold. Structure. 1997 May 15; 5(5) : 691-9. 

1&W#X&3] Nagashima S, Nakasako M, Dohmae N, Tsujimura M, Takio K Oda 
ka M, Yohda M, Kamiya N, Endo I. Novel non-heme iron center of nitrile' hydr 
atase with a claw setting of oxygen atoms. Nat Struct Biol. 1998 May;5(5):3 
47-51. 

[#4HfcfclK 4 ] Miyanaga, A., Fushinobu, S. , Ito, K. , and Wakagi, T. Crysta 
1 structure of cobalt-containing nitrile hydratase. Biochem. Biochem Biophy 
s Res Commun. 2001 Nov 16 ; 288 (5) : 1169-74 
[f&BJOHB;^] 

[&m-t>m&: l x o t -t % mm] 

[0 0 0 6] 

• Vm a x • Km • • mXtztt-t &&&& . ^»fc#t-*££te*<J>H:K© 9 

[m * 7t * o#^] 

[0 0 0 7] 
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^l2*^4^PDBfflAHJ • 2 AH J • 1 I R E LT&B§ $ fix V>S = h 
10 0 0 8] 

■t%t>%, *&wi± % tk ci] C2 2) csta^**. 

[0 0 0 9] 

£iI;-S!?2SS ' • Vma x • Km • • 

1 ib«o t 5 y mzmRv t mim<Dmn&* 2 tmo 7?/ msi^j tr?4>*>h 

^^ttCiO, M@P*<7>?j&1£ • g£ff# Aft • Vmax ■ Km • -*f ^t4$ 



7 1 



(d) Sfcfctt«>- h y ;vt K?^-^mi»*075 /g§@B?ij£, SB^OiB^J 
S^" 1 T 3 y itlB^m tfE?!|£oE3F!l#-* 2 IB«CD 7 * J mm t 7 y 4 > * > b 

(e) 75^f'/^>b^t )> @e^cois^j#-^-ifB«or $ ;mmm*<D3 e 

•148 ^OitlKflanT^Wtt, SB^«0SBJiJ#^2fB«OT5y 
tOlO • 32 • 33 • 37 • 40 • 41 • 46 • 48 • 51 • 61 • 72 • 1 1 
1 8 • 127-146-150-160-168-171-176. 186-21 

£i£;-5K222 " ■ Vm a x • Km • **** • 

thfE#2 003-3112681 
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n^^f^ ^ '^^ K ^-«*tt^MW^ PDB (Protein 
Data Bank) trll . R E«*<D- h y *K T^WJdo' 

#*ia+©A« (Chain 1IRE:A) ^mN^(,t£t2f g©A.j XtfBffll 
(Chain 1IRE:B) fc*tt*N3fe*fcR*.T 1 fgOA.J * 2fg^.j,n 5 

** ££1-55? 222 * ****** ' Vm a x • Km • *£% tt . 

?f n 7 i K ^ ^ - * * ®m<DlLfrmik * , PDBffllR 

^T2m2 K ? ****** 8 9f§OT^IWlT**W^, 1 6 5*3 

(m) ±B 1 *»jfe*#LfcTS ^DttoRo l*Sftt4;fc«k JfAXJigUl^^ff d . 
p ( iL^?T^d* tK9 ^-*^**«»^«l»*. PDBH1IR 

^f^?^5 N ** 689 » B07 ^^**^^i> (A 9Q) f 
f^ D ^>> (B4 8L) fc«a«T5J^o?o©?5>iyalSit- 



ffitiE#2 003-31 12681 



2003-379280 




5/ 



(t) Al65Ei:ffiif^7^ Bfc»£ B48Li:«at475/»a*i:Ot» 
lK^-HIEKS: dh A 8 9 Q 7 5 /^ItB 4 8 L JCffi^l"* 75y»s" 

^tfetl^HEKd 2, B3 7FKiSt47^»J3H6i:B48 LUffi^ir 

5 y®TO££#5e-r£, 

A ? .\ . ( ° o;Ea ** Ja T r O (t» ) <0^!)t^ [6] fcElftogfcgtfrft, 
(t ) Al 6 5 E tffiS t* 7 ^ B 4 8 L icfflg 1 4 7 5 y »»* i ©tffi 

*d K A 8 9Qizmg~t2>T$smmmtB4 8 L T 5 yg*J£ 



f r $ y 



£d2, B 3 7 F KfflM~t~Z> 757 



tB 4 8 LK^f & 



<h B 3 7 



:l^^Beili£rd 3. Al 6 5EC*an7 5 7 _ 
i&t^feSHi^SgSifc d 4. A8 9QlzmMir&T$y 
5? 2 2 1**5? ti7^W|*iotfi««?TOIi d 5 fcftfeU d 1 m 

o i ^±$-ift$*47$y^i^^f^ % 

JiiLa-. 'J** K**-*JM**«W#TE© [A] k [B] 02 

iti J 1 IEm ^ T * 4 o %jft±o*Rtt**-rr 5 j mm 

Jti™ 2* y * wp * T1E [c] ©#y^r^K-c*9, [b] ©#y«* 
~ iZi^tl m ^l zm , Lxm ^ »AXtti»tffoft7 3yi©i, E*iftaE?g* 

v 1 WB«07 5 /Sie?9W 6 -19 - 38-77. 90-102 - 1 0 6-1 2 6-1 3 
0-1 42-146-187-194-2 0 3flO75;»o^< k i> lo^TS y 
• ttOT^tKttlLfcT?^ ke&k Off*.** T 5 7 StETO^ 

[D] E^OE?!|#f2|a«07 5 7 RE3U @H^c0E^J#^-2fB«O7 5 y 
■J-2E*OT<y»EW0 2 0-21- 108-200-21 2f g<575 /«^4< 

^iSy^%K^^ T ^ ymicemt7tT " ym ^ J> Wo7?; ^* 

ilvl^-a ft? ^'^^^ [E] o#y^f-K-c*o, EB] o#y^ 

T^h^TiE [F] 0*y^yf-K-c*«*4:^ffet-j-, B [8] E«03fc*^4fe, 
CE] EW«OEWW7E*0*»EW0 7 0 4*S*fe 1 3 1 5#Bfc JoTjRiO 

[ F ] EH* *> E^iJ#^- 7 fB«0^^iB^J ©l#B*€»680»BfcJ:oT]**ORF# 

3- Kt4 7? y~KE5!Ifcffirat?**7 5 y@£E?ij3&>ib/jfc&#y ^y?- k 

O^y^y^hOl*!, lo^ [I o] EffcO [E] «D4?y^r^KT*») Hlooo 

S?S+l*i£ ££1-K?22£ ***** v max , Km , 

>si(^T5s:Itt, «i & ££1$ co-fa ftri* i ojgLhoteJt £^ffc£-£&&^ 
(d* ) ^fc^Kr<^- y ;ni K7^--fe*fStt^^"1"^ 

2 E^ 7 5 y mmm k r ? 4 > * y h-fz. 
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(e* ) 77^^^he#H, MB^!)S<7)I2?!JS : -^2|SmOT$ym@e^J4 , ^4 8 • 5 

C12) [a] kt5*tib [g] o^v^y^- K-efca^s-^fc-r* r 

8] fem^M^-fe, 

[g] r^ymse^JXi cxlci sc 2 x 2 x 3 x 4 x 5 -c**ii«****tr#y^ 

i l±y7rr/XJV7r/t (CYSTEINE SULFINIC ACID • 3-SULFIN0ALANINE) S J±-fc: 
V > £ . C 2 (iy^T'f>^^7x>i (CYSTEINE SULFENIC ACID • S-HYDROXY-CYSTEINE 
) Xi • X 2 • X 3 • X 4 • Xs l±ftt<07 5;H^^t o ) , 

Cl3) Xi#A'J^ X4#h'J/l«77>, X 5 ^ynij >-C$>£^£#Sfci: 
Cl 2] 12*0%^^ 
Cl 4) X 2 #^nv>, x 3 ^7*n'j>t^S»^!|f tf^ [13] IBftO^ 

Cl 5) Xi CXLCi SC 2 X 2 X 3 X 4 X 5 XigtZ HZ LX&mBL^ t 

Cl 6) AH*W3/t>u h^T^^*^#|^ti-<g, [15) IB*cO&«^ 

ci7) [l] ^t, ci6) <r>mit^-^M.<o^mjm\z a *)nt>tiz>m*sfc$kt 
c 1 8 ) [i7) mm<D&%£&m* =*- Ki-&itfc^\ 

Cl 9) [18) ie«<^«{5^£#tf*£#^t-f &:/:7* 5 h\ 

[20) [is) femoitfs^xti [19) temoT 9 ^^? vtm^zm. 

C2 1) [20) mm<DMnm&&zi$mLxn<bft2>igm%L, mm, xn^tihv 
C2 2) [2 0) mm<DKKm;&ftz&mLxnbK&mmwL. mm, xl**tit><D 

[0 0 10] 

tf*ft#S*L*o i<0^fe*ffiv»*5fc^tti: LT(i> »ft • »»#H<I£ • Vm a x • Km 
[0 0 1 1] 

k 7 * - -t*jfife^- 1 »* % c: *i to 2 # u ^ -f?- km z> t -fh 2 o O T 
7 is- a) *&-tm&mm*&iro 



mtE# 2003-31 12681 




2003-379280 ^ v : 7/ 



[0 0 12] 
[0 0 13] 

^.*^™iJ ;l/ ^^ r ^-^^ JCM3 0 9 5S*O-hV^kK7^-l? (MS 

?f?5EE?i*?; 'SE^ 3 • pDBtt: iirem) *« 

>>KE7!I*<0 3 ltl'Jyyj:!) 5 1 #g -7 ^;V7 7 - > \ZW.Z>W& RZf 1 1 2 

2Sm<OT * SWSLm*<OZ 7-40-41-46-48-51-61-72-112- 
118-12 7»Bfc*ai-*T5yW*»W*i»»ffe Mo 
[0 0 14] 

??E2f^f 01 1 ^ 1 2 7«n^/^; 4 «*St^ 

B^*OKF!l»i|B«OT5ya»I3?!l*0 3 6-7 1-1 4 8-2 0 4* 
ICffiat47^iM> BB?!l*oaB^#^2E*OT5y«ia^*oi 0 -32-3 
f-112- 118-127-146- 150-160-168- 171- 176- 18 
[0 0 1 5] 2 1 8#Bt= * S "*"* T5 ^WHMfjW^ 6*t*. 

«*JOA«lc*lt*N**fe8 9#BOT5y»-C***^i> (A8 9Q) 16 

S^tni^Sr^f^il*^* 7 ^^^ CB3 7FK 4 8mSt^7 
?Tf?Siii JiiiiL 4 ocot 5 y ft»£*ft£U A 1 6 5 E k B 

R 5 7 p ?f?f f T^SSl dl >A89QtB48Lt d 2 , 

B3 7FtB4 8 L k <D®&m®*riimWiZ d 3 , Al 6 5EtB3 7FfcO*ft]tJK? 
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f ?n t li^i L 9 Q b B 3 7 F * d 5 tJteU dlHSO 

[0 0 16] 

l*S*©-hyjniK^^-*) *^*-hV*^-f7 t-*7^5 JCM309 

5 ^52; * i K 9 * ~ ^m*** r * ' mm t r ? 4 > * > v u ±ia*> r 

[0 0 17] 

^^f©¥«tLTttBiy7htti©DNAS I S^7V-V7 hOCLUSTA 
L A S T *°*»»»l*«f V 7h#, T 5 y RE^IO T 9 > * > b < 

[0 0 18] 

KW*OEyiJ«- 2 ffiJRo r 5 J WJ^©4 8S=§ tC^B^-t"^ 7'y - £ " * r 

WS^S 7 5 BWiEOEW#*7|B*0«[ifEW0 1*B^fe6 9 0#ilc 

19 , ipv«oi9W# 2 ib^cot ■? j wmw<r> 5i#bk*£*-*75 

niS»-1? JJI^ofS*^ ™*®W^»*7B«0*aHEW0 1#B*6 6 9 

:SerT *^« 75 y*E3F9Kif^fcT9>f > h t&immizm^p 

[0 0 2 0] 
[0 0 2 1] 

o 

[0 0 2 2] 

! h A 35 '^ ****** J - i«A*o^ h y^k K?*-* ti, a - hv^fi 
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L TlZZ? * T 5 J WWM fc*HT**T5y »E*I lc J: o T * *t* # y *w v 
tt^«OEnt9 7GtO«l«!^7 0 4t§^& 1 3 1 5#BfcJ:o-Cjft*OR 

S v 525? ^ ^ * - 1^ ;m K ? * — tf i > EftaeEPJ** l Kfto r 5 y wtm 

* y ^ ^ K« * ***** tt^hV^K^-b*^ * iff « * Jffi * 
[0 0 2 3] 

52?? i ib«ot ^ y weaifc 4 o %ja±o*ratt*^-tr $ y *Eai*&j**#y « 

[oof r ; " ^ K k ***** m^'j;vtK^4 4 Si £ J. * K 

lfit07^»Bf(06 "1 9 . 3 8.7 7 . 9 0 - 1 0 2.1 0 6 1 2 6 1 3 0 
•142-146- 187-194- 20 3fB©T5/K©^< & loOT?;l 

^MEp7 0 4fg^i 3 1 5tlKJ:oT**ORF#n-Kt*T^ii!5 
[0 0 2 5] 

wit *f 2?®!S?? 1 l3 ^ OT 5 y mmm h 4 0 »^*Btt**tr ^ y re 

H*€>***y*WKtt % fOBWfKXi CXLCi SC 2 X 2 Xs X 4 X 5 (>> 

*W>*/U7-f>E (CYSTEINE SULFINIC ACID - 3-SULFIN0ALANINE) * , S tt * y > * 
^C 2 liy7r^Wx>» (CYSTEINE SULFENIC ACID • S-HYDROXY-CYSTEINE) * % 

**K-e****4HRfc+*»*#** 0 Xl >% X4 5'hy^h7T^ 

I U 0 2 6 J 

±m<Dm&, xi cxlci sc 2 x 2 x 3 x 4 x 5 ^^4«hltm^ 

[0 0 2 71 

E^^EJJ#^2fBmOT< ymE^ilt 2 5%tt±0«Httt*t7^ti!W*6 
* V ^ LTfi> E^J^O EH** 2 famo T 5 y ^E?U 

??SS?l SBlROT 5 < * * 1 *W« LT«m> if A 

2fi«O7^ii3flO2 0 - 2 1 • 1 0 8 - 2 0 0 - 2 1 2*B*r" ?5©52<T 

i 0 0 2 S J 

J ; E^OE»«Oi9llt« 7 7 0 4fgHl3 15f|CJ: 

T«* O R F #a - K-* * r 5 y HfeESFO^ 6> ft * # y ^ ^ K E?!)*OE J!j#* 7 IB 



ffiSE# 2003-3112681 



pi 



3-3. 79280 




^- v : 10/ 



til \ b *«****«- > V K**-«t?**©t, *«HK*»t«i* 
[0 0 2 9] 

[0 0 3 0] 

^^°!2^ LT(i ^ *»®»****Lfc»*\ SXttAtt • Vma x • Km • * 

" ------ ^ 

5 ) »**«*>&:■: iz^m l tzm^^armm^mmmm-t & „ 

[0 0 3 1 ] 

v»Ttt, moim 7 EtOttSBIO 1 f & 6 9 0#BfcJ:oTJS40RF 



: T r p £lfe<D7 5 y 



[0 0 3 2] 

fc**2ooORF*jfc-*-*3£E^frffi-*-o 
[0 0 3 3] 

tn2owORFS-MiSB?iJ5rfWJ4'^tt-5^#fitsy7^5 K* 
[0 0 3 4] 

[0 0 3 5] 

tBiE# 2003-3112681 
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^-v*: 11/ 



10 0 3 6] 

p^nt-^- • -7? F-xt^oxo l a c yn-t— * — • 7i^7 T -'>*£*<£> P L 

gat) . T^rfr 'J ^nfT-if^n^-^- (apr) > 4"ft'/of * 
- (npr) , ff -75 y-K^n^-^- (amy) ^tf^lf <b*L&<> ifc. t a c "/ 

10 0 3 7] 

K9iJ-C**ttf#H|RJg$tL* tO^tt*v> 0 ^Jx{i\ 1 6 S'J*V-ARNA©3' 

W £ Kfll 4 m&&.±MWL Lti*>* > -9-^ Ifi^J *DN A4tOL ftufc L "C 

WisM&WfciSttSiMS^i *) 5' *»J_taL^g-r***«i* L< , <E¥*HSE7!itt 
[0 0 3 8] 

B£&Tg:$£^rLT^& p B R 3 2 2 , p UC 1 8. pBluescript, pKK22 
3-3, pSCl01^> ttM + *COg#a»BrSBJSi«J**^rL-CV*SpUB 110. 
pTZ 4. pC194> /.ll, ,41, p0 5**^4*^**0 tft, 2»J, 
±O^Ml*IT^g#«#75i s or^^7 P 7^ 5 K^* ?-<DM£ It, pHV14. TR 
p7, YEp7, pBS7 WWWo 
[0 0 3 9] 

E^JKjjcSfta 1 4 4i^)7? /BM>E?!U~ J: & <7)£^-<t>£! i: LTpf5# 

[0 0 4 0] 

=. hy/ns K^—tflStt-flSSfiRfca- K-tia^fc Ltli, - h 'J >Hi Y7 $ — 

•tfiStt-fbaES* a- K-*-*fi-eg^©#* tv^i: EEI*-* : 6 Oit&E?iJ£^ 

ffil£# 2003-31 12681 
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✓V — -y 



12/ 



Laboratory 



[0 0 4 1 J 

r ± £ IL2i!?f? * J "* * ** 1 0 0 0 R F 2 * *** i 

[0 0 4 2] 3ooORF * f *^***«*«*»cJ:0«ll*#Lr*j:v» 0 

«*.»* TMo 1 e c u 1 a r Cloning 3rd Editionj ( 
J . S a m b r o o k h ; C o 1 d S p r i n g H a r b o 
Press, 2001) *PfcIBtt$ tLTV>&#^&J»^ • £ 

[0 0 4 3] 
I 0 0 4 4 J 

f?l f L n ; Fe ^ >MC0 ^^ W ' **** 

L-Tfi, 0. 1 M g/mL&±<omtotfmtLxmft>ttZ Q 
[0 0 4 5] 

[0 0 4 6] 
[0 0 4 7] 

*K#2 003-3112681 
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±6 0V&T~?$>Zo 
[0 0 4 8J 

KR&SeSjJx&v^ 7-fe h - h y * • 7n tr* - h y ;v • 7* y h y ;v . ^ y n 

- h y ;v • n-y^n- h y ;v . >fyrfnz - j. y ;v . a _ K Kn ^ 
W v ^ n _ |> y t v> o 7t^ai& 2~4©-f'J n>{k&to#*a>W t L xm?b ft 

[0 0 4 91 

? *7AtUB^»Fi nepak SIL CI 8- 5 (2 50X4. 6 * mm 

rc 0 sfc, r^y;wT5K. 7* y ujl h y r^y^», ^^^y^r^K 

y n_>y;K ^^^y;^{42 1 0 nmORj6|||:J:»ift(BLfc, . 
[^ife^iJ 1 ] 

[0 0 5 01 

5 0 0ml ^77;V#EA77X3CTEOM^il 0 0m 1 *W«U 1 2 1 

_^=7-x:i 0 . o g /L, u y *a : 0. 5g/L, y >®-&m 

_-#y*A:0. 5 g/L. «iY^'>7A • -fcTK^D^ : 0. 5g/L,f«x^f 

111! 1 ' O*/^^^^. 5g/L,If:7. 5g/L,»;^f. 
*7)c» : l 0. Omg/L, pH7. 2 

iOftttKttfriUlBtCD Kay#^ • nF^n^J-lft (PERM B P- 

1 4 7 8 t LT, WiBO#f£«Mtc#i^^§±o«^o#|£oaiRW3icBtcB8-f 

Sf, v flH" 1 3 0 r P mtcT 7 2R»H**L&. (1 5 0 0 0 GX 1 5^- 

H) K-Jfc 0*«U ^v>t, 5 0ml 0&9fttt*Ktt***W* 

[0 0 5 11 

±ieT-#£M^2 g^O. 1 5 MON a C 1 £^f> 5 OmMOEDTA • 2Na*i 
»<PH8. 0) S-40mlMtfMSU 90tt'10^n»IU„ I^t 

mm* 3 7 V* t** Lfc«ic, we u a * i o o m g*n£r 3 7 c-c 1 R»m«a 

Lfco 0 0 0 0 U/mgOf^V V--*£3 0mgMt3 7tT'lBf^§fiL 

fco 1^X2 0 U/mg?)yDf'f^-^K^5mgMt3 7 t)T? 1 HftfiLt jg 
1 0%SDS»2ml»LT6 5 CT* 1 WfStf;^ I^C7iy-;i// 

n^2iiS ffi ^ 07t ° *^ TE <1»M©EDTA- 2 N a **tr 1 0 mM© h 
^*J«*»*;PH8. 0) «$^ 7 xy-;^4 2ml^M^C^L 
£• A<L^tt (3 0 0 0 r pm • 1 0 0-H) K«fc 9*ffifc**#*»*U 

- .? v_07KffiH±feoTE«7^y-;^2 1ml ^dd*M2 1ml fctax. 

«f lC ?2 Lfc ? % (3 0 0 0 r pm • 1 0#W) iZX 0 

«U *ffiO**fl*RLfc 0 IMONaC 1 *^trTE»«4 m 1 fc-x* 

K**ft*DNA*4 0mlOTE»Mi^ o R N a s e A * 3 0 M S m*.X 

ffiSE#2 003-3112681 
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(0 0 5 3) 

-JJlf^if m ' 1 0:9 ' H) K U *fflw**fl-JRL^ 

10 0 5 41 **»K1 0^ lOTECS/gLft.' 



£? 3 ££? MtL *^ (1 5 0 0 0 rpm.2 0fl-ill.Tt;) r^BDNA 



tt}ffiE# 2003-31 12681 
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10 0 5 5] 

5 0 OmlOA7 7^#5A77^3(:TE<^Mco4 0^ g/mL«»-t 
1 0/i g/mL^fta^h *Jfn»«-^trLB«#J&i||i*l 0 0m IP 
«U 1 2 1 1 • 2 OM^t- h 9 V — DSif Lfc 0 

gtt^** h : 5. 0 g/L, 10. 0 g/L, NaC 1 : 5. 

0 g / L N flfrffca/tiH* • *7|cfll^ : 1 0. Omg/L, HSB&fcZlife • -fcTK^O^ : 4 0 
Omg/L, pH7. 5 

CO**K*III#l OO^g/ml fc**J:d»=T^brvy>*»jDL*:ft, 
m3BB^OMT 10822 (FERMBP-5785) U 3 7 *C • 1 

3 0 rpmCTl 6H#ITO*Lfco (l 5 0 0 0 GX 1 5#W) KJ: 

>\sfrm*ftvxm'Wfc£wti 0 mmffifaj: «j t;v# >; s d sam^^ j; p p t-db i 

mi) <D79X$ K*W«U RNaseA^-30^ gJOit3 7 ICC 1 l$|8l«aLfc 
[0 0 5 6] 

mMLtz79A< K l ^ g ^MRS^E c o R IRVE c o 4 7IIIKJ: *)%JMLtz&. 

0. 8M%) l> DNAitfMj^Oflsjfrfcfrofcii;^ ^,3. 3kbp£&l 3 
kbp©DNA««flfc 0 72rn-*r/i^e>jft3. 3 k b p ODN A8lfJt<S> 
**3J0ffiU I7p!rn-^jt (jfeo. 1 g) **B* < 1 m 1 E»«fc«»& 

/l//^nn*^Ajftmti^y-^ita*fTofc 0 if, TE (lmM^EDTA • 2N 
a£#trl OmMOf y*«Mfcfc*«[; pH8. 0) fSfrfnS-tffc? -KM 1 m 1 *• 
*Dx.tt^*>t=»^Lfeo (3 0 0 0 r pm • 1 O^H) K«fc >) tJc^ ^W® £ ft 

* 7 ^ y -^*0. 4m 1 t?uu*)VA 0. 4 m 1 ^xTSD^^^c^^L*:^ 
JS't^K (3 0 0 0 r pm • 1 Ofrm) ta 0 t , atefflO^fcW 
fcJRLfco u^t:^nn*;VA0. 8 m 1 *Mx.XWXfm*?fr\zm$Vtz&, 
M (3 0 0 0 r pm • 1 0#HJ) u © * * L fc 

o iOTKffilCl. IMONaC 1 **trTE*«8 Oft 1 t^9S-)Vl. 7ml*fln*. 
T-8 0-CT3 0 (1 5 0 0 0 r pm • 2 0#W • 4X3) KJ: 

ODNAHf^OitJftSrliJRLfco »DN ABffi-fcJRft^ 1 0^ loTEi:»«? 

iiy&fli 4 j 

[0 0 5 7] 

aE*fc*J2KTWI4LfcE c oRIMS c a I X *) WWrZ fltz®) 1 . 3kbpODN 
A»f>*-fc£ife«3fcTW«LfcEc oRIMEc o 4 7IIIKJ: «»f StLfcfc 3 3 
k bp*>DNA»r#*:*a-g-U DNA»«fiiSK«Lj!io J: »> *M H B 1 

0 10n>k»h^ (X#t&Ktt:&) «M;&U ^JMEft^N o . 2 0 0*^ 

O 

[0 0 5 8] 

5 0 0 m L v 7 ;v#=^ "79^=zjc40^g/mL 4>«^~$c • -bTfOfUM^ 1 
0/ig/mL«3^> h • -TKfn^^^tf 1 0 OmLOLBWltllU 1 2 
It; • 2 0#ffl©*- h?l»-7l l z£lr)tmLti 0 00^g/mL 

a4BE#2 003-3112681 
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7t • 13 0 rpmKTft2 0WJWLfc o »**»T**e»«^« (5 0 0 OGx 

SflS t^f (5 0 0 0 GX 1 sa-W) |c * *ft*XK* 

[0 0 5 9] 

n f fiSf ° * 1 g^ 20mL ^50mMV>m^V^A7K^ (pH7. 

[0 0 6 0] 

*-h£pJlH-DBl (H2 tfctfttfco 
[£ifc« 5 ] 
[0 0 6 1 ] 

[0 0 6 2] ° 

[H»J 6 ] 
[0 0 6 3] 

*5/Em2/£«w, A 1 n v 1 * r 0 mutagenesis K i t J 
fe»k«IWI»**J|*A*ffofe. m TLA PCR in vitro mutate 

[0 0 6 4] 

«a-bt*ORPttfr^, K : pj IH-DBlfc, 3MMI 5 ICT»* Lfc* 

ffifE# 2003-31 12681 
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10 0 6 5] 

, + 1 ™I^ P J 1H -DBH»iaT2S«OPCR^ffo^ 0 PCRKSl 

1L?~ * * w B f 11V 5 ° P m ° 1 **** 5 0 ^ L (Mti* * h |CC«<0 
7 2t) 2 2 5*>f*****+»fcj:i)ffofc. PCRKJ62ii, MUT 

?SJ2i»- ^f^fl ^l 50 ^ 01 **** 50,LO# (Mtt™ 

T\ PCRRJ^l fcraUfcOjfcftt-J: IjfxoTto 

[0 0 6 6] 

PCRI{t»lM2^TO7i#5 jU L fcffi v»fc 7 2Tn (7#n-**i 

SSi^rTS ° Micr °conioo &m&nm ^fflv^w^pcRR 

0. 5 ^ L •ro-g-tr^r* 4 7 . 5//L<07--'J>^ 
fJ*??^^ hK »«0*#KJ:*) tW«u (9 8TC) *l O^Wfro 

T4«-ClwJ;oT7--'J >^^a^1f -07^0 
[0 0 6 7] 

) 5 0 pmo 1 mz_X£:m* 5 0 fx L t Ltz^ (9 8*C) 1 5# • T — - 

1- ►f» ( 5SS ) r-!5?" # * K,s (72<c) 2 ^^2 5*o;n^t^ 

tv. j; & p c R 3 £fr o tz Q 
[0 0 6 8] 

IMAT^n-^nyB^arn^Mo. 8ti%) ic J: 9 DNA«4l**a»*f* 



[0 0 6 9] 

*JILfcfc 1. 9 k b®J»«DNAI***MRBXE c o RI&O'H i n dlllKJ: <9ijU 

tA^ D , N tt A T ^^ U **»K10,LOTEIcmfe. MttlC. Ec o? 

TZilV Ifi ** r * n -*«:™rn-*« 0 . 7%) T*U-7JT 
)l>frb®2. 7kbODNAKM"«5**«J0flJLfco *Jt>**Lfc7#n-*tf- 0&0 1 

|o?5DNA 0 ^^SSf^ 

loo 7 0] *>&tofcl 0 yu LOTE KflUffLfco 

wteSkSif ^r 5 ' 1 '** <***«**) **ft«iu m** 

x. X 3 7 r T 1 B# NJftffi L fc * % 7 * 7 - ffi/ ^ D n * * A » m& V * * >> - 

i±iiE# 2003-31 12681 
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[0 0 7 1 ] 

nhtlfcJ&m$zmi£<D%i-Z77x$ V ^ p j ih-DB1£:J£|£LT 

S 7 WE* J»J8tlOTrp* a -Kt*3K^afit* Wrp Wo 

[0 0 7 2]" >{Cffia ^^ m ^ E ^ J ^^ kL/c ^ OT **' S *^^^^o 

[0 0 7 3] 
1^1] 







No. 2 0 1 


0 — 4 8#B 


No. 2 0 2 


i3-48#§ 


No. 2 0 3 


£-48#g 


No. 2 0 4 


/3-48SB 


[£ifeffl 7 ] 

[0 0 7 4] 





T~r~p" |Ty r 



Trp 
Trp 
Trp 



Va 1 
A 1 a 
G 1 y 



m 
t g g 



t g g 
t g g 
t g g 



t~a~t 



g t g 



g c g 



5 0 0 m L <D^y y Mt=^M 77^3i;4 0/< g/mL OttMZlft • -t*Xa*RV 1 
? o f ^ m o ^ ^* h ' miOOmLOLB ft**tt * 5 oM U 

/ T w ? J^^^-^iOilU, #^o«*tc«MUC^i 00«g 

/m L t i 9 C7 > fy y > 
[0 0 7 5] 

H2f, mZ ^ ^1 fcr ****»*«K*#N o . 2 0 0 ^Uttfl 6 fcT#6*Lfc* 
_!S£5«~. ? 01H 2 0 4 ^5iSOiI^li«fo^*5o«|: 
* ?5 • 21 / 3 7r • 13 0 r pmi:t$52 OftRmeifctfe, #*<0**«nT»E 

ttttttll ° ° ° GX 1 5 * m Lfc. Mv>t. l 

[0 0 7 6] 

^S2f?J # ?n 1 t gt2 ! mL ° 5 0mM'J>|3»ij»A*»| ( P H7. 0) tc^ 

? 9 T9 y h y **»taLT\ 3 0 T^«*,Wc^L*#e, 1 OS**: 

[0 0 7 7] 

ffiiE#2 003-3112681 
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SJ£4CJ:oT£C£&J»T*&;&tt/Sl-£7$ K-ffrg* (T*y*T$ K3Ui ^ * * 'J 
TO 0 7 81 

it * ZZ ~ Kl ; \* *? fc * L fc* * * y * 7 5 K i <D * ;V Jfc * Jfcffc L *: 

TsBo (*2) Kzrc1-#&gv>7&*M£l$*L£ 0 r^Vn-bV/pt^^^yn-k 

V **ifc«Lfc»*, ^^'Jo-h'J /no*******- h y e: 

[0 0 7 9] 
IS 2 J 

^2 





j3-4 8#B 
CD 

75^11 C££E?!|) 




• 
• 

\Ti7 y h y;nfeas*£i,fc«te] 


No. 2 0 0 


Tr p (t gg) 


0.4 1 (10 0%) 


No. 2 0 1 


Ty r (tat) 


0.8 7 (2 11%) 


No. 2 0 2 


Va 1 (g t g) 


0. 7 9 (1 9 2%) 


No. 2 0 3 


Ala (g c g) 


0. 6 7 (1 6 3%) 


No. 2 0 4 


Gly (ggg) 


0. 8 2 (1 9 8%) 



[0 0 8 0] 
[0 0 8 1 J 

^i 0 MT (i^jf ' * ^7 X 5 KpPT-DB 1 *«R»»«WjM 

**«4) ^^k^ 9 ** Kp J 1H -DBl<7)ftljTO^if^lIl^-2,o ( 
[0 0 8 2] 

b 1 a : /?-7**v-~l££3- KtiORF^to 

ColEl-ori :ColE 1 3k<Dmm%>n®.*m't 0 

c Z : pUC 1 8fi*07^ h^t^n^7*n^^^j;^ w ^ M 

n*3-Kn0RF^to 77 
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P 1 6 : S/a.- hVA;i/f-f 7 t-*7-f h V K 9 iSteffc 

4t t *Sfi« 1 3 - Kt 4 O R F fc^t. 
nhhA : nKaya* n^n^ J - 1 ftft^O- h 'j K7 ^ -b'© ff t 
-y h £ 3 - Kt40RF*gto 

nhhB:oK3?^ DK^n^ J - 1 ;ffcg|*<D- h y *,}> Y? * --trO p ^fa. 
- v Y £ n - Ki- & O R F *3S?- 0 
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SEQUENCE LISTING 

<110> MITSUI CHEMICALS, INC. 

< ?qa > bnnnS f<>r Change ° f 311 enzyme having n itrile-hydratase activity 
<130> P0002692 

<160> 13 

<210> 1 

<211> 205 

<212> PRT 

<213> Pseudonocardia thermophila 
<220> 

<221> sourse 
<222> 1..205 

<223> /organ i sm="Pseudonocard i a thermoph i 1 a" 
/strain="JCM3095" 

<220> 
<221> CDS 
<222> 1..205 

<223> /gene="nitrile hydratase alpha subunit" 

/product="nitrile hydratase alpha subunit" 

<400> 1 

Met Thr Glu Asn He Leu Arg Lys Ser Asp Glu Glu He Gin Lys Glu 

5 10 15 

He Thr Ala Arg Val Lys Ala Leu Glu Ser Met Leu He Glu Gin Glv 

20 25 30 

He Leu Thr Thr Ser Met He Asp Arg Met Ala Glu He Tyr Glu Asn 
35 40 45 

Glu Val Gly Pro His Leu Gly Ala Lys Val Val Val Lys Ala Trp Thr 
50 55 60 

Asp Pro Glu Phe Lys Lys Arg Leu Leu Ala Asp Gly Thr Glu Ala Cvs 
65 70 75 80 

Lys Glu Leu Gly He Gly Gly Leu Gin Gly Glu Asp Met Met Trp Val 

85 90 95 

Glu Asn Thr Asp Glu Val His His Val Val Val Cys Thr Leu Cys Ser 

100 105 HO 

Cys Tyr Pro Trp Pro Val Leu Gly Leu Pro Pro Asn Trp Phe Lys Glu 
115 120 125 

Pro Gin Tyr Arg Ser Arg Val Val Arg Glu Pro Arg Gin Leu Leu Lys 
130 135 140 

i±SSE^2 003-31 12681 
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Glu Glu Phe Gly Phe Glu Val Pro Pro Ser Lys Glu He Lys Val Trp 
145 150 155 160 

Asp Ser Ser Ser Glu Met Arg Phe Val Val Leu Pro Gin Arg Pro Ala 

165 170 175 

Gly Thr Asp Gly Trp Ser Glu Glu Glu Leu Ala Thr Leu Val Thr Arg 

180 185 190 

Glu Ser Met He Gly Val Glu Pro Ala Lys Ala Val Ala 
195 200 205 

<210> 2 
<211> 223 
<212> PRT 

<213> Pseudonocardia thermophila 
<220> 

<221> sourse 
<222> 1..223 

<223> /organ i sm="Pseudonocard i a thermoph i 1 a" 
/strain="JCM3095" 

<220> 
<221> CDS 
<222> 1..223 

<223> /gene="nitrile hydratase beta subunit" 

/product="nitrile hydratase beta subunit" 

<400> 2 

Met Asn Gly Val Tyr Asp Val Gly Gly Thr Asp Gly Leu Gly Pro He 

5 10 15 

Asn Arg Pro Ala Asp Glu Pro Val Phe Arg Ala Glu Trp Glu Lys Val 

20 25 30 

Ala Phe Ala Met Phe Pro Ala Thr Phe Arg Ala Gly Phe Met Gly Leu 
35 40 45 

Asp Glu Phe Arg Phe Gly He Glu Gin Met Asn Pro Ala Glu Tyr Leu 
50 55 60 

Glu Ser Pro Tyr Tyr Trp His Trp He Arg Thr Tyr He His His Gly 
65 70 75 80 

Val Arg Thr Gly Lys He Asp Leu Glu Glu Leu Glu Arg Arg Thr Gin 

85 90 95 

Tyr Tyr Arg Glu Asn Pro Asp Ala Pro Leu Pro Glu His Glu Gin Lys 

£bfiE# 2003-31 12681 
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100 105 no 



Pro Glu Leu He Glu Phe Val Asn Gin Ala Val Tyr Gly Gly Leu Pro 
115 120 125 

Ala Ser Arg Glu Val Asp Arg Pro Pro Lys Phe Lys Glu Gly Asd Val 
130 135 140 

Val Arg Phe Ser Thr Ala Ser Pro Lys Gly His Ala Arg Arg Ala Arg 
245 150 155 160 

Tyr Val Arg Gly Lys Thr Gly Thr Val Val Lys His His Gly Ala Tyr 

165 170 175 

He Tyr Pro Asp Thr Ala Gly Asn Gly Leu Gly Glu Cys Pro Glu His 

180 185 190 

Leu Tyr Thr Val Arg Phe Thr Ala Gin Glu Leu Trp Gly Pro Glu Gly 
195 200 205 

Asp Pro Asn Ser Ser Val Tyr Tyr Asp Cys Trp Glu Pro Tyr He Glu 
210 215 220 

Leu Val Asp Thr Lys Ala Ala Ala Ala 
225 230 233 

<210> 3 
<211> 618 
<212> DNA 

<213> Pseudonocardia thermophila 
<220> 

<221> sourse 
<222> 1..618 

<223> /organism="Pseudonocardia thermophila" 
/strain="JCM3095' 



9t 



<220> 
<221> CDS 
<222> 1. .618 

<223> /gene="nitrile hydratase alpha subunit" 
/product="nitrile hydratase alpha subunit 



<400> 3 

atgaccgaga acatcctgcg caagtcggac gaggagatcc agaaggagat cacggcgcgg 60 
gtcaaggccc tggagtcgat gctcatcgaa cagggcatcc tcaccacgtc gatgatcgac 120 
cggatggccg agatctacga gaacgaggtc ggcccgcacc tcggcgcgaa ggtcgtcgtg 180 

tbfiE#2 003-3112681 
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aaggcctgga ccgacccgga gttcaagaag cgtctgctcg ccgacggcac cgaggcctgc 240 
aaggagctcg gcatcggcgg cctgcagggc gaggacatga tgtgggtgga gaacaccgac 300 
gaggtccacc acgtcgtcgt gtgcacgctc tgctcctgct acccgtggcc ggtgctgggg 360 
ctgccgccga actggttcaa ggagccgcag taccgctccc gcgtggtgcg tgagccccgg 420 
cagctgctca aggaggagtt cggcttcgag gtcccgccga gcaaggagat caaggtctgg 480 
gactccagct ccgagatgcg cttcgtcgtc ctcccgcagc gccccgcggg caccgacggg 540 
tggagcgagg aggagctcgc caccctcgtc acccgcgagt cgatgatcgg cgtcgaaccg 600 
gcgaaggcgg tcgcgtga 618 

<210> 4 
<211> 702 
<212> DNA 

<213> Pseudonocardia thermophila 
<220> 

<221> sourse 
<222> 1..702 

<223> /organism="Pseudonocardia thermophila" 
/strain="JCM3095" 

<220> 
<221> CDS 
<222> 1..702 

<223> /gene="nitrile hydratase beta subunit" 

/product="nitrile hydratase beta subunit" 

<400> 4 

atgaacggcg tgtacgacgt cggcggcacc gatgggctgg gcccgatcaa ccggcccgcg 60 
gacgaaccgg tcttcpgcgc cgagtgggag aaggtcgcgt tcgcgatgtt cccggcgacg 120 
ttccgggccg gcttcatggg cctggacgag ttccggttcg gcatcgagca gatgaacccg 180 
gccgagtacc tcgagtcgcc gtactactgg cactggatcc gcacctacat ccaccacggc 240 
gtccgcaccg gcaagatcga tctcgaggag ctggagcgcc gcacgcagta ctaccgggag 300 
aaccccgacg ccccgctgcc cgagcacgag cagaagccgg agttgatcga gttcgtcaac 360 
caggccgtct acggcgggct gcccgcaagc cgggaggtcg accgaccgcc caagttcaag 420 
gagggcgacg tggtgcggtt ctccaccgcg agcccgaagg gccacgcccg gcgcgcgcgg 480 
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tacgtgcgcg gcaagaccgg gacggtggtc aagcaccacg gcgcgtacat ctacccggac 540 
accgccggca acggcctggg cgagtgcccc gagcacctct acaccgtccg cttcacggcc 600 
caggagctgt gggggccgga aggggacccg aactccagcg tctactacga ctgctgggag 660 
ccctacatcg agctcgtcga cacgaaggcg gccgcggcat ga 702 

<210> 5 
<211> 144 
<212> PRT 

<213> Pseudonocardia thermophila 
<220> 

<221> sourse 
<222> 1. .144 

<223> /organism="Pseudonocardia thermophila" 
/strain="JCM3095" 

<220> 
<221> CDS 
<222> 1. .144 

<223> /gene=*'gene encoding protein participation in the activation of nitrile hv 
dratase" 

/product="protein participation in the activation of nitrile hydratr--" 



ase 



<220> 

<221> INT#MET 
<222> 1 

<400> 5 

Met Ser Ala Glu Ala Lys Val Arg Leu Lys His Cys Pro Thr Ala Glu 
1 5 10 15 

Asp Arg Ala Ala Ala Asp Ala Leu Leu Ala Gin Leu Pro Gly Gly Asd 

20 25 30 

Arg Ala Leu Asp Arg Gly Phe Asp Glu Pro Trp Gin Leu Arg Ala Phe 
35 40 45 

Ala Leu Ala Val Ala Ala Cys Arg Ala Gly Arg Phe Glu Trp Lys Gin 
50 55 60 

Leu Gin Gin Ala Leu He Ser Ser He Gly Glu Trp Glu Arg Thr His 
65 70 75 80 

Asp Leu Asp Asp Pro Ser Trp Ser Tyr Tyr Glu His Phe Val Ala Ala 

85 90 95 
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Leu Glu Ser Val Leu Gly Glu Glu Gly He Val Glu Pro Glu Ala Leu 

100 105 HO 

Asp Glu Arg Thr Ala Glu Val Leu Ala Asn Pro Pro Asn Lys Asp His 
115 120 125 

His Gly Pro His Leu Glu Pro Val Ala Val His Pro Ala Val Arg Ser 
130 135 140 

<210> 6 
<211> 435 
<212> DNA 

<213> Pseudonocardia thermophila 
<220> 

<221> sourse 
<222> 1..435 

<223> /organism="Pseudonocardia thermophila" 
/strain="JCM3095" 

<220> 
<221> CDS 
<222> 1..435 

<223> /gene="gene encoding protein participation in the activation of nitrile hy 
dratase" 



/product="protein participation in the activation of nitrile hydratase 



7f 



<220> 

<221> init_codon 
<222> 1..3 
<220> 

<221> g or a 
<222> 1..1 

<400> 6 

rtgagcgccg aggcgaaggt ccgcctgaag cactgcccca cggccgagga ccgggcggcg 60 
gccgacgcgc tgctcgcgca gctgcccggc ggcgaccgcg cgctcgaccg cggcttcgac 120 
gagccgtggc agctgcgggc gttcgcgctg gcggtcgcgg cgtgcagggc gggccggttc 180 
gagtggaagc agctgcagca ggcgctgatc tcctcgatcg gggagtggga gcgcacccac 240 
gatctcgacg atccgagctg gtcctactac gagcacttcg tcgccgcgct ggaatccgtg 300 
ctcggcgagg aagggatcgt cgagccggag gcgctggacg agcgcaccgc ggaggtcttg 360 
gccaacccgc cgaacaagga tcaccatgga ccgcatctgg agcccgtcgc ggtccacccg 420 
gccgtgcggt cctga 435 
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<210> 7 
<211> 1315 
<212> DNA 

<213> Rhodococcus rhodochrous 
<220> 

<221> sourse 
<222> 1.. 1315 

<223> /organ ism="Rhodococcus rhodochrous" 
/strain="Jl(FERM BP-1478)" 

<220> 
<221> CDS 
<222> 1..690 

<223> /gene="nitrile hydratase beta subunit 

/product="nitrile hydratase beta subunit 



79 

99 



<220> 
<221> CDS 
<222> 704. . 1315 

<223> /gene="nitrile hydratase alpha subunit 

/product="nitrile hydratase alpha subunit 



97 

99 



48 



96 



144 



<400> 7 

atg gat ggt ate cac gac aca ggc ggc atg acc gga tac gga ccg gtc 
Met Asp Gly He His Asp Thr Gly Gly Met Thr Gly Tyr Gly Pro Val 
15 10 15 

ccc tat cag aag gac gag ccc ttc ttc cac tac gag tgg gag ggt egg 
Pro Tyr Gin Lys Asp Glu Pro Phe Phe His Tyr Glu Trp Glu Gly Arg 

20 25 30 

acc ctg tea att ctg act tgg atg cat etc aag ggc ata teg tgg tgg 
Thr Leu Ser He Leu Thr Trp Met His Leu Lys Gly He Ser Trp Trp 
35 40 45 

gac aag teg egg ttc ttc egg gag teg atg ggg aac gaa aac tac gtc 
Asp Lys Ser Arg Phe Phe Arg Glu Ser Met Gly Asn Glu Asn Tyr Val 
50 55 60 

aac gag att cgc aac teg tac tac acc cac tgg ctg agt gcg gca gaa 
Asn Glu He Arg Asn Ser Tyr Tyr Thr His Trp Leu Ser Ala Ala Glu 
65 70 75 80 

cgt ate etc gtc gee gac aag ate ate acc gaa gaa gag cga aag cac 288 
Arg He Leu Val Ala Asp Lys He He Thr Glu Glu Glu Arg Lys His 

85 90 95 

cgt gtg caa gag ate ctt gag ggt egg tac acg gac agg aag ccg teg 336 
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Arg Val Gin Glu He Leu Glu Gly Arg Tyr Thr Asp Arg Lys Pro Ser 

100 105 no 

egg aag ttc gat ccg gee cag ate gag aag geg ate gaa egg ctt cac 
Arg Lys Phe Asp Pro Ala Gin He Glu Lys Ala He Glu Arg Leu His 
115 120 125 

gag ccc cac tec eta geg ctt cca gga geg gag ccg agt ttc tct etc 
Glu Pro His Ser Leu Ala Leu Pro Gly Ala Glu Pro Ser Phe Ser Leu 
130 135 140 

ggt gac aag ate aaa gtg aag agt atg aac ccg ctg gga cac aca egg 
Gly Asp Lys He Lys Val Lys Ser Met Asn Pro Leu Gly His Thr Are 
145 150 155 160 

tgc ccg aaa tat gtg egg aac aag ate ggg gaa ate gtc gee tac cac 
Cys Pro Lys Tyr Val Arg Asn Lys He Gly Glu He Val Ala Tyr His 

165 170 175 

ggc tgc cag ate tat ccc gag age age tec gee ggc etc ggc gac gat 
Gly Cys Gin He Tyr Pro Glu Ser Ser Ser Ala Gly Leu Gly Asp Asp 

180 185 190 

cct cgc ccg etc tac acg gtc geg ttt tec gee cag gaa ctg tgg ggc 
Pro Arg Pro Leu Tyr Thr Val Ala Phe Ser Ala Gin Glu Leu Trp Gly 
195 200 205 

gac gac gga aac ggg aaa gac gta gtg tgc gtc gat etc tgg gaa ccg 
Asp Asp Gly Asn Gly Lys Asp Val Val Cys Val Asp Leu Trp Glu Pro 
210 215 220 

tac ctg ate tct geg tga aaggaatacg ata gtg age gag cac gtc aat 
Tyr Leu He Ser Ala *** Met Ser Glu His Val Asn 

225 229 1 5 

? ag l aC ™ g gag tac gag gca cgt acc aag Scg ate gaa acc ttg ctg 
Lys Tyr Thr Glu Tyr Glu Ala Arg Thr Lys Ala He Glu Thr Leu Leu 

10 15 20 

tac gag cga ggg etc ate acg ccc gee geg gtc gac cga gtc gtt teg 
Tyr Glu Arg Gly Leu He Thr Pro Ala Ala Val Asp Arg Val Val Ser 
25 30 35 

tac tac gag aac gag ate ggc ccg atg ggc ggt gee aag gtc gtg gee 
Tyr Tyr Glu Asn Glu He Gly Pro Met Gly Gly Ala Lys Val Val Ala 
40 45 50 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



8/ 



aag tec tgg gtg gac cct gag tac cgc aag tgg etc gaa gag gac geg 912 
Lys Ser Trp Val Asp Pro Glu Tyr Arg Lys Trp Leu Glu Glu Asp Ala 
55 60 65 70 
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acg gcc gcg atg gcg tea ttg ggc tat gec ggt gag cag gca cac caa 
Thr Ala Ala Met Ala Ser Leu Gly Tyr Ala Gly Glu Gin Ala His Gin 

75 80 85 

att teg gcg gtc ttc aac gac tec caa acg cat cac gtg gtg gtg tgc 
He Ser Ala Val Phe Asn Asp Ser Gin Thr His His Val Val Val Cys 

90 95 100 



960 



1008 



act ctg tgt teg tgc tat ccg tgg ccg gtg ctt ggt etc ccg ccc gcc 1056 
Thr Leu Cys Ser Cys Tyr Pro Trp Pro Val Leu Gly Leu Pro Pro Ala 
105 HO H5 

tgg tac aag age atg gag tac egg tec cga gtg gta gcg gac cct cgt 1104 
Trp Tyr Lys Ser Met Glu Tyr Arg Ser Arg Val Val Ala Asp Pro Arg 
120 125 130 

gga gtg etc aag cgc gat ttc ggt ttc gac ate ccc gat gag gtg gag 1152 
Gly Val Leu Lys Arg Asp Phe Gly Phe Asp He Pro Asp Glu Val Glu 
135 140 145 150 

gtc agg gtt tgg gac age age tec gaa ate cgc tac ate gtc ate ccg 1200 
Val Arg Val Trp Asp Ser Ser Ser Glu He Arg Tyr He Val He Pro 

155 160 165 

gaa egg ccg gcc ggc ace gac ggt tgg tec gag gag gag ctg acg aag 1248 
Glu Arg Pro Ala Gly Thr Asp Gly Trp Ser Glu Glu Glu Leu Thr Lys 

170 175 180 

ctg gtg age egg gac teg atg ate ggt gtc agt aat gcg etc aca ccg 1296 
Leu Val Ser Arg Asp Ser Met He Gly Val Ser Asn Ala Leu Thr Pro 

185 190 195 

cag gaa gtg ate gta tga 1315 
Gin Glu Val He Val *** 
200 203 

<210> 8 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 8 

ceggaatteg aaaggaatga ggaaatgga 29 

<210> 9 
<211> 28 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 9 

aaaaagtact catacgatca cttcctgc 

<210> 10 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 10 

gttttcccag tcacgac 

<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 11 

ggccagtgcc tagcttacat 

<210> 12 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 12 

caggaaacag ctatgac 

<210> 13 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 14.. 16 

<223> Oligonucleotide to act as a PCR primer 




2003-379280 




11/E 



<400> 13 

gggcatatcg tggnnngaca agtcgcggt 



28 
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